BACKGROUND: US unintended pregnancy rates remain high, and contraceptive providers are not universally trained to offer intrauterine devices and implants to women who wish to use these methods. OBJECTIVE: We sought to measure the impact of a provider training intervention on integration of intrauterine devices and implants into contraceptive care. STUDY DESIGN: We measured the impact of a continuing medical educationeaccredited provider training intervention on provider attitudes, knowledge, and practices in a cluster randomized trial in 40 US health centers from 2011 through 2013. Twenty clinics were randomly assigned to the intervention arm; 20 offered routine care. Clinic staff participated in baseline and 1-year surveys assessing intrauterine device and implant knowledge, attitudes, and practices. We used a difference-in-differences approach to compare changes that occurred in the intervention sites to changes in the control sites 1 year later. Prespecified outcome measures included: knowledge of patient eligibility for intrauterine devices and implants; attitudes about method safety; and counseling practices. We used multivariable regression with generalized estimating equations to account for clustering by clinic to examine intervention effects on provider outcomes 1 year later. RESULTS: Overall, we surveyed 576 clinic staff (314 intervention, 262 control) at baseline and/or 1-year follow-up. The change in proportion of providers who believed that the intrauterine device was safe was greater in intervention (60% at baseline to 76% at follow-up) than control sites (66% at both times) (adjusted odds ratio, 2.48; 95% confidence interval, 1.13e5.4). Likewise, for the implant, the proportion increased from 57-77% in intervention, compared to 61-65% in control sites (adjusted odds ratio, 2.57; 95% confidence interval, 1.44e4.59). The proportion of providers who believed they were experienced to counsel on intrauterine devices also increased in intervention (53-67%) and remained the same in control sites (60%) (adjusted odds ratio, 1.89; 95% confidence interval, 1.04e3.44), and for the implant increased more in intervention (41-62%) compared to control sites (48-50%) (adjusted odds ratio, 2.30; 95% confidence interval, 1.28e4.12). Knowledge scores of patient eligibility for intrauterine devices increased at intervention sites (from 0.77-0.86) 6% more over time compared to control sites (from 0.78-0.80) (adjusted coefficient, 0.058; 95% confidence interval, 0.003e0.113). Knowledge scores of eligibility for intrauterine device and implant use with common medical conditions increased 15% more in intervention (0.65-0.79) compared to control sites (0.67-0.66) (adjusted coefficient, 0.15; 95% confidence interval, 0.09e0.21). Routine discussion of intrauterine devices and implants by providers in intervention sites increased significantly, 71-87%, compared to in control sites, 76-82% (adjusted odds ratio, 1.97; 95% confidence interval, 1.02e3.80). CONCLUSION: Professional guidelines encourage intrauterine device and implant competency for all contraceptive care providers. Integrating these methods into routine care is important for access. This replicable training intervention translating evidence into care had a sustained impact on provider attitudes, knowledge, and counseling practices, demonstrating significant changes in clinical care a full year after the training intervention.
Introduction
Contraceptive use is a preferencesensitive decision that a woman often makes in collaboration with a health care provider. 1, 2 Information received from a trusted provider can impact women's contraceptive decision-making. 3 Yet providers often have misinformation about contraceptive methods, with relatively low knowledge about intrauterine devices (IUDs) and implants, well-documented among a variety of US contraceptive care providers. [4] [5] [6] [7] [8] [9] [10] In settings where contraceptive care is provided by teams that include nonlicensed health educators and medical assistants, it is also important to consider knowledge on long-acting reversible contraceptives (LARC) among these staff members. 11 Obstetrician-gynecologists and women's health nurse practitioners are more familiar with IUDs and implants compared to other clinicians, [6] [7] [8] 10 but even expert providers have some misinformation, resulting in restricted access for eligible patients. For example, some providers believe IUDs are inappropriate for nulliparous women, for adolescents, and immediately following abortion; or that IUDs and implants have the same contraindications as combined hormonal contraceptive methods. [4] [5] [6] [7] [8] [9] [10] [11] Providers with more recent training in IUDs or implants tend to have increased knowledge about medical eligibility of these methods for a wide range of women. [5] [6] [7] [8] 12 Knowledge about IUDs and implants directly influences whether clinicians and health educators include them in routine contraceptive counseling. [4] [5] [6] [7] [8] [9] [10] [11] Because IUDs and implants are placed only by trained clinicians, women's access to these methods depends on clinicians' ability and willingness to Original Research ajog.org provide them. Beyond provider knowledge and practices, there are other important barriers to access cited by providers, including high costs, clinic flow issues, and protocols disallowing same-visit placement. [13] [14] [15] As changes in clinical care over time are necessary for improvement in patient health outcomes and access to these methods, it is important to demonstrate successful approaches to changing care.
This study is a prespecified analysis of the provider data from a cluster randomized trial of a provider training intervention. Primary analyses from this trial measured the intervention impact on patient-level outcomes; findings showed the intervention increased women's selection of LARC, without compromising autonomy in decisionmaking, and significantly reduced unintended pregnancy in family planning clinics. 16 This study addresses a gap in the scientific literature on effective provider education for clinical practice change. While continuing education is routinely used to update provider skills and knowledge, its impact on clinical care is rarely tested in randomized trials. We conducted a randomized study to test the hypothesis that a training intervention can help clinics to integrate IUDs and implants into patient care. To our knowledge, this is the first randomized trial to measure provider outcomes and assess the translation of evidence to care for IUDs and contraceptive implants.
Materials and Methods
We conducted a cluster randomized trial of a clinic-wide training intervention from February 2011 through May 2013. Forty Planned Parenthood health centers in 15 states a participated, with randomization at the clinic level. Cluster designs are appropriate for testing educational interventions because they prevent contamination that can occur between study arms with individual randomization of providers. We designed and tested a training intervention to address low knowledge about IUDs and implants among clinic staff, as well as other modifiable barriers to access. This study focuses on identifying the changes in provider practices that led to improved patient outcomes. This prespecified secondary analysis estimated the intervention impact on the provider outcomes of attitudes, knowledge, and counseling practices. Study methods have been described in detail elsewhere. 16 Sample size was determined for the study's primary patient outcome, choice of LARC. We conducted the trial at 40 clinics collectively serving >100,000 annual contraceptive patients, and followed up 1500 women for 1 year. Eligible clinics provided care for at least 400 patients annually, provided <20% of contraceptive patients with IUDs or implants, did not have other concurrent LARC interventions, and did not share staff with other study clinics. There were 544 eligible clinic staff from participating sites at baseline and 509 at follow-up. Clinic staff were eligible to participate, including clinicians and nonlicensed staff, if they were employed by a participating clinic site.
Clinics were randomly assigned by an independent statistician at the University of California, San Francisco Clinical and Translational Science Institute and stratified by clinic size ( 4000 vs >4000 annual patients). Allocation was concealed until study initiation. It was apparent whether clinics received the intervention training, so providers were not blinded after the study began. We collected baseline data prior to the trainings at intervention sites and prior to patient enrollment at all of the sites (February 2011 through July 2012), and follow-up data 1 year later (February 2012 through July 2013).
To assess the impact of the training on providers, we conducted surveys of all clinic staff at baseline and follow-up. Clinic staff who joined the health center during the study were included in the 1-year follow-up, as the study measured changes in clinical practice at the clinic level under real-world conditions. The selfadministered surveys could be completed online or on paper. Survey invitations contained an information sheet with the elements of informed consent; staff confirmed consent by responding to the surveys. Respondents were entered into a random drawing for 2 tablet computers.
The study was registered with ClinicalTrials.gov (NCT01360216). The University of California, San Francisco, Committee on Human Research and the Allendale Investigational Review Board gave approval for the study.
Intervention
The intervention training was a 4-hour continuing educationeaccredited course. We designed the training intervention after conducting formative research to identify gaps in knowledge among US providers and the best educational approach. Results showed it was important to include the full clinic team in training to transform practice. 5, 6, 8, 13, 14 AJOG at a Glance Why was this study conducted? To increase provider intrauterine device and implant knowledge and skills, and to help to integrate long-acting reversible contraceptives (LARC) methods into clinical practice.
Key findings
The intervention successfully changed provider knowledge, attitudes, and counseling on LARC methods.
What does this add to what is known?
This randomized study showed that a continuing medical educationeaccredited LARC training course was effective in increasing provider competency in LARC methods, and that these improvements were sustained in the clinic a year after the half-day educational session, even in real-world clinic conditions with high staff turnover. The training included a didactic session with updated evidence on IUDs and implants, a hands-on practicum for clinicians on IUD insertion, and a practicum for health educators on contraceptive counseling. The training explained how to use the US Medical Eligibility Criteria for Contraceptive Use, a tiered contraceptive effectiveness chart, and open-ended questions about women's pregnancy intentions and contraceptive preferences. [17] [18] [19] [20] [21] The training emphasized ethical issues specific to IUDs and implants, including the importance of patient-centered counseling and removal upon patient request. We showed 2 videos: one of the providers who had successfully integrated IUDs and implants into practice and one of the young women who had used these contraceptive methods. For interested clinicians, we facilitated hands-on training for implant insertion. We provided a packet for new staff about 6 months after the training, highlighting its main principles.
Measures
Study outcomes included provider attitudes, knowledge, and practices regarding IUDs and implants. We measured provider attitudes about method safety with 2 items asking whether the provider believed that IUDs and the implant are safe for women to use (strongly agree, agree, disagree, strongly disagree, don't know), and dichotomized responses "strongly agree" vs other. We measured provider attitudes about whether they had enough experience to counsel on IUDs and implants using similar response categories. We assessed counseling practice with the frequency with which providers discussed contraceptives, including IUDs and the implant, as well as other methods, with contraceptive patients (never, sometimes, usually, always), and combined response categories for "routine counseling" to usually/always vs never/sometimes.
To measure provider knowledge, we used 2 scales adapted from prior research: 5, 6, 8 first, a patient IUD eligibility scale, with 6 items, measured whether the provider would consider an IUD for nulliparas, unmarried women, teens, immediately postabortion, or for those with a history of pelvic inflammatory disease or sexually transmitted infection in last 2 years. 20 The scale had an internal consistency reliability of 0.72 in this study. Second, a patient eligibility scale for IUD or implant use with common medical conditions with 12 items measured whether the provider would consider a copper IUD, levonorgestrel IUD, or etonogestrel implant for a woman with obesity, diabetes, or hypertension, or a smoker. These methods can be used with these conditions. 20 This scale had a reliability coefficient of 0.94 in this study. Scales were scored as the proportion of correct responses (range 0-1). We considered the few participants who responded to fewer than half of the items on either scale as having invalid scores (missing).
The variables to measure intervention impact on outcomes were study arm and time (baseline, 1-year follow-up). We included covariates that might affect provider practice, such as provider age, race/ethnicity, and position (clinician, health educator). 8 On the clinic level, we included variables for practice setting (abortion, family planning) and region.
Analyses
The study included all clinic staff who conducted contraceptive counseling, including clinicians and health educators. The analysis population comprised staff working at study sites who completed the baseline or follow-up surveys. We compared differences in characteristics between providers by study arm for the full analytic sample. We also compared baseline provider knowledge, attitudes, and counseling to establish similarity of providers by arm prior to the intervention. We used generalized estimating equation models, to account for clustering of providers within clinics.
To examine the impact of the training on outcomes, we used a repeated cross-sections approach, including data from all providers completing a baseline or follow-up survey. We measured differences over time by study arm in attitudes, knowledge scales, and counseling practices. This differencein-differences approach compares the changes in intervention to the changes in control sites. This approach is the most ajog.org GYNECOLOGY Original Research appropriate for the data, allowing us to account for differences in respondent characteristics by arm and staff turnover over time. 21 It also allows for a measure of all staff at the clinic at follow-up, including new hires, reflecting overall clinical practice. For each generalized estimating equation model, we regressed the study outcome on arm, time period, and an arm-by-time interaction term. We estimated the intervention effect using the interaction term, which reflected the relative change in the outcome in intervention vs control, from baseline to follow-up. Multivariable models included covariables, selected a priori, associated with IUD and implant knowledge and practices. 5, 11 We derived predicted means and coefficients (for continuous knowledge scales) and predicted proportions and odds ratios (OR) (for dichotomous outcomes) by study arm.
We conducted sensitivity analyses by comparing changes in outcomes for the longitudinal cohort of providers who were present at both baseline and followup to assess whether results by study arm were consistent with repeated crosssectional analyses.
Intent-to-treat analyses were conducted, with the provider data analyzed by the study arm assigned to their clinic (cluster), in software (Stata 14; Stata Corp, College Station, TX). Significance is reported at the P .05 level.
Results
There were 401 respondents (74% of the 544 eligible staff) at baseline, with most surveys completed online. By arm, there were 252 respondents in intervention (89% of 284 staff) and 149 in control sites (57% of 260). At 1 year, there were 444 respondents (87%), with 215 (88% of 244 staff) in intervention and 229 (86% of 265) in control sites. There was appreciable staff turnover during the year-long study: of the 401 baseline respondents, 126 staff were no longer working at that site 1 year later (31%). Despite this turnover, attrition analysis showed no differences between those remaining in vs exiting the study in any sociodemographic or baseline outcome variables. Repeated cross-sectional analyses included 576 respondents (314 intervention, 262 control) (Figure) .
There were no differences in providers' baseline characteristics by study arm, nor for the full study sample (Table 1) . Providers were mainly female (97%), and about half were white (52%), a third Hispanic (31%), and 17% black or another race/ethnicity. In all, 31% were clinicians and 69% health educators. Among clinicians, 15% were physicians (9% obstetrician-gynecologists) and 85% advanced practice clinicians (nurse practitioners, nurse midwives, or physician assistants) or nurses. All obstetrician-gynecologists reported that they inserted IUDs during medical training. Overall, 31% of clinicians reported they had not inserted IUDs during training, 51% had inserted up to 20, and 17% had inserted >20.
At baseline, there were no significant differences in IUD and implant attitudes, knowledge, or practices by arm (Table 2 ). Most respondents reported that their patients would be receptive to learning about IUDs (92%) and the implant (83%), and that they had sufficient time to counsel on contraceptive options (80%). Many staff considered the implant (64%) and the IUD (37%) underused by their patients compared to the injectable (9%) and oral contraception (8%; data not shown). Knowledge of patient eligibility for IUDs and implants varied across items: only 67% were willing to offer a levonorgestrelreleasing IUD to a patient with obesity, diabetes (58%), hypertension (61%), or a smoker (64%), and 56-64% were willing to offer an implant for patients with these conditions. There was somewhat higher awareness of the suitability of a copper IUD with these conditions, with 68-82% willing to offer this method. Follow-up data in Table 2 showed increases over time in the measures, and the intraclass correlation coefficients, showing the correlation between providers within clinic site, ranged from 0.06-0.16. Analyses of the intervention effect showed increases in intervention compared to control in the outcomes. At intervention sites, the proportion of providers who strongly agreed that IUDs were safe increased from 60% at baseline to 76% at follow-up, and in control sites, it remained at 66% at baseline and follow-up ( Table 2 ). The intervention effect was highly significant (adjusted OR [aOR], 2.48; 95% confidence interval [CI], 1.13e5.44) ( Table 3 ). Providers at intervention sites also showed a similar increase in belief that the implant is safe (56-77% in intervention and 61-65% in control), with a significant intervention effect (aOR, 2.57; 95% CI, 1.44e4.59). There was a significant intervention effect in the change in the proportion of providers who strongly agreed they were experienced to counsel on IUDs (intervention effect aOR, 1.89; 95% CI, 1.04e3.44), as well as implants (intervention effect aOR, 2.30; 95% CI, 1.28e4.12). Results also showed significant increases in provider knowledge scores in intervention compared to control. The largest changes in providers' knowledge were that teens and women with a history of sexually transmitted infection or pelvic inflammatory disease could use an IUD. Overall knowledge of patient IUD eligibility increased at intervention from 0.77-.86, and the change from the intervention training was 6% more in intervention compared to control (P ¼ .037). Scores on knowledge of eligibility for IUDs and implants for women with common medical conditions increased at intervention sites from a mean of 0.66-0.79. In a multivariable model, the change from the intervention training was 15% more compared to control (P < .001). The largest changes in providers' knowledge for this scale occurred for the implant.
While the practice of routinely discussing LARC increased in both study arms from baseline to follow-up (Table 2) , there was a significantly greater effect in the intervention arm compared to control (intervention effect aOR, 1.97; 95% CI, 1.02e3.81) ( Table 3) . For routine discussion of IUDs, there was a significant increase in intervention compared to control (intervention effect aOR, 2.26; 95% CI, 1.16e4.41). Routine discussion of implants also increased in intervention compared to control, but the intervention effect did not reach statistical significance (aOR, 1.89; 95% CI, 0.93e3.86). For comparison, the proportion of providers reporting routine discussion of condoms (91% control, 87% intervention), oral contraceptive pills (95% control, 94% intervention), and the injectable (77% control, 84% intervention) at baseline had no differences by study arm and did not change significantly over time. Model results showed the intervention effect to be To ensure equitable access, efforts must go beyond provider training to address the high costs of IUDs and implants, particularly for uninsured and postabortion women. 17, 19 Interviews with providers have shown that when they are aware of patients' health insurance coverage, they sometimes believe that discussing options a patient cannot afford is unethical.
14 This study did not provide free IUDs or implants. Rather, it relied on the existing patchwork of contraceptive coverage in the 15 states where study sites were located. The range in state policies existing during the study allowed us to measure the intervention and demonstrate its impact over varied policy contexts. However, together with the intervention, Medicaid family planning expansion programs and state mandates for private insurance to cover contraception increase access even further. 17, 19 Results showed there were also improvements in IUD and implant knowledge, attitudes, and practices at control sites. During the study period, professional organizations introduced clinical bulletins supporting a broader range of IUD and implant candidates, and the CHOICE Project findings from St Louis were in the national news.
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These initiatives likely contributed to improvements that we also observed at control sites, underscoring the utility of randomized designs to test the impact of an intervention and to account for temporal trends.
This study has limitations. It was conducted in Planned Parenthood health centers, and findings may not be generalizable to all settings providing contraceptive care. However, practices at these health centers can have a large impact, given that they provide contraceptive care for 2 million US women annually. Potential contamination could have occurred if staff left a clinic and started to work at another clinic site in the study during the year, although if it had occurred, it would serve to decrease any differences detected between intervention and control sites. Routine counseling on IUDs and the implant at study sites was already relatively high in both arms at baseline compared to other contraceptive providers. 8, 11 While knowledge retention was high at 1 year posttraining, there may be a need for supplementary training in subsequent years.
This study also has strengths. It is the first with a randomized design to provide evidence that a training intervention helped providers to effectively integrate IUDs and implants into contraceptive care. The cluster design is ideal to measure the impact of a provider educational intervention because it addresses the potential for contamination were providers or patients randomized within sites. The trial was reviewed scientifically and evaluated as high quality. 26 The intervention was effective for all members of the health care team, including physicians, advance practice clinicians, and health educators. The intervention was also effective across a range of contraceptive policy contexts, and it is replicable, with each training reaching a large patient population, thereby having a widespread impact.
This training improved knowledge and skills for contraceptive methods that a growing share of US women use, IUDs and implants, but are not yet universally accessible. 27 Ensuring that providers have up-to-date and evidence-based information about all methods, including IUDs and implants, supports informed decision-making and patient-centered contraceptive care. n
